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COMPLETE SPECIFTCATIOIN^ 

Improvements in or relating to the manufacture of Artificial Fruits 
Gelled Pharmaceutical products and the like 



We, Alginate Industries Limited, 
Walter House, Bedford iStreet, Strand, 
London, W.C.2, a British Company, do 
hereby declare the invention, for whicli 
6 we pray th-at a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described 
in and bv the following statement: — 
This invention comprises improvements 

10 in or relatin? to the manufacture of arti- 
ficial fruits, and gelled pharmaceutical 
products and the like. 

It is known that certain edible colloidal 
solutions can be gelled by immersinfji: 

16 them into a gelling agent, and that one 
example of this procedure is the prepara- 
tion of artificial fruits such as cherries 
by introducing globules of the solution 
into the gelling agent. For example, 

20 solutions containing sodium alginate if 
introduced into a solution containing a 
soluble calcium salt can be superficially 
gelled into bodies resembling fruit and 
if properly flavoured and coloured are 

86 satisfactory substitutes. This procedure 
is fully described in British Patent 
Specifications Nos. 556,718 and 586,1.07. 
Again, if solutions containing sodium 
alginate and colloidal calcium phosphate 

80 prepared according to British Patent 
Applications Nos. 25411/50 and 25412/50 
are introduced into a dilute acid used as 
a ffelling agent similar results can be 
obtained. Hitherto, however, the usual 

35 method of o])eration has consisted in fill- 
ing the viscous colloidal solution into 
moulds containing some of the gellini? 
agent and subsequently immersing the 
filled mould in a bath of the gelling 

40 agent after which tlie moulded object is 
turned out of the mould into the bath. 
This method gives satisfactorj' results but: 
to produce a continuous supply of geiltd 
bodies needs a complicated mechanism to 

45 divide the solution into the separated 
quantities required in . the moulds, on 
account of its viscosity and stickiness. 

[Price , 



The present invention has for its object to 
produce galled bodies from solutions 
which are capable of being gelled but are, 
in the liquid state not easily separated 
into discrete portions, such solutions are 
hereinafter called ''solutions of the kind 
described'*. 

According to the present invention a 
process of manufacturing gelled bodies 
from solutions of the kind described is 
characterised by maintaining a body of 
such solution on one face of a wall having 
in it an aperture, maintaininrr a bath of 
gelling liquid on Ithe opposite face, so 
that a skin of gelled solution forms 
across the aperture, forcing the solution 
tlirough the aperture to form a bag of 
tile gelled skin which bulges into the gell- 
ing liquid and nipping oif this bag \vliile 
in the gelling liquid, when it has reached 
an appropriate size. 

The nipping-off operation, being con- 
ducted beneath the surface of the coagu- 
lating lijiuid, results in the immediate 
reformation of a fresh skin across the 
aperture so that the operation can be 
readily and rapidly repeated. 

The invention includes an apfparatus 
for the production of article^j of the kind 
ref eiTed to consisting of a container hav- 
ing an aperture or apertures throng li 
which the contents of the container may 
be forced, means to exert pressure on 
liquid in the container, a cutting-ofp 
knife or knives operating against the out- 
side of the container over the aperture 
and a vessel to contain a bath of coagulat- 
ing liquid and maintain it in contact 
with the knife and exterior of the aper- 
ture. 

The following is a description by way 
of example of an apparatus in accordance 
with the invention and of the process 
according to the invention as carried out 
therein. 

Referring to the accompanying draw- 
ing:— 
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^ Figure 1 is a diagrammatic representa- 
tion with parts broken away to show iOie 
internal' construction tof ^ one' form of 
apparatus according to the invention, 
.6 Figure 2 shows the method of filling 
the apparatus and Figure 3 shows the pro- 
cess in operation, and 
Figures 4;and 6 are details. 
A cylindrical container 11 is provided 
10 supported on a separate stand 12* so that 
there is a free space beneath the bottom 
of the container. In the container is a 
piston IS and through (the container 
there passes from, top to bottom coaxial 
16 with Mie container and piston a screw- 
• threaded shaft 14. The piston fits on the 
screw-thread of the shaft, which is left 
handed, and a rib 15 is provided on the 
interior of the container 11 fitting a notch 
20 in the edge of the piston to prevent the 
piston from rotating if • the shaft is 
rotated. Across the top of the con- 
tainer there is secured a yoke 16, which 
spans the container from side to side and 
86 supports a bearing 17 for the upper end 
of the screwed shaft 14. A handle 18 
is fixed to the shaft above the bearing.' 
The shaft goes through the bottom of 
the container and on the oinderside thereof 
80 oarries a rotary cuttine-off blade or 
blades 19'. 

The bottom 20 of the container is made 
removable and interchangeable with other 
bottoms, and the rotary knife blade or 
86 blades 19 are made removable from the 
shaft and secured by a wing*-nut 2l to 
facilitate the changing of the bottom of 
the container. 
The bottom of the container contains 
40 one or more apertures 22. C^ignre 4) 
through which liquid :from the interior 
of the container may be forced. The 
volume of the fruit^like bodies depends 
on the pitch of the thxead on the shaft 
45 14," the number of apertures- 22' and the 
number of knives 19, . By dhioosing an 
aperture of suitable -area in relation to 
.. these three factors, bodies approximating 
to roheres are produced. 
60 The preparation • of ajproxiinately 
spherical artificial fruits ie described 
below as an example of the use of the 
apparatus: — 
10 grams sodium alginate containing 
55 a chemical equivalent amount of col- 
loidal oalcium' phosphate !(as des^ 
cribed in British Patent Application 
I^bs. 25411/50 and 25412/50). 
5 grams sodium alginate, . 
60 500 ^ams sugar, 

315 grams neutral glucose syrup 
(80% solid), 
are dissolved in 300 grams of water and 
the mixture boiled down to a total' weight 
66 of 1000 grams. The best results are 



obtained when neutral calcium free glu- 
cose is used in the mix. Where the 
glucose is either acid or contains cal- 
cium, ^ production is improved by the 
inclusion in the mix of a small quantity 70 
(say 3% of the sodium alginate) of tetra- 
sodium pyrophospliate. Suitable colour 
•and flavour is added and the viscous 
liq^uid is then introduced into the con- 
tainer of the apparatus. This is done by TO 
first screwing back the piston 13 till it 
reaches the upper limit of its travel and 
then inverting the body 11 on the stand 
12 in the manner shown in Figure 4, To 
permit th« body to be supported in either 80 
the upright or the inverted position, it 
carries around it two circumferential 
external ribs 23, .24, either of which is 
adapted to rest on the upper surface of 
the stand 12 with part of the body pro- 86 
iectin^ downwards through the aperture. 
The Elives and the bottom 20 being 
removed it is easy to pour the liquid into 
the container 11. 

Thereafter the bottom and. the knives 90 
are replaced and the container . quickly 
inverted and brought, into the position . 
shown in Eigure 3 above a gelling bath. 
25 placed below the stand 12. The gelL- . 
ing bath into which the container .is 86 
placed is a 10% solution of citric acid con- 
taining a small quantity; (0.6%) of 
material" sold under the Eegistered Trade 
Mark ^'Calgon'* (glassy sodium meta- 
phosphate of the type known as Graham's 100 
salt) to ensure that gelling is by acid 
only. The liquid in the container 11 
does not immediately flow down into the 
gelling bath owin^ to its high viscosity 
and the formation l)y the gemng bath of 105 
a- skin on the portion of the under-surface 
of the liquid which spans the apertures 
. 22. in the perforated bottom plate 20. 

The shaft 14 is now rotated by the 
handle 18 and the piston 1^ thereby 110 
forced .downwardly. This causes the 
skin which spans the- apertures 22 to bow 
do wnwardly like a bag, and as the knives 
19 rotate they cut off the bags hanging 
from the apertures 22 and olose them to HB 
form completed fruits, 

As the shaft 14 is rotated and fruits are 
cut off, as shown in Figure 3, the cutting- 
off blades 10. carry films of coagulating 
liquid across the undersides of the aper- i20 
tures and this is immediately followed 
up behind the -blades by a body of th»v 
coagulating liquid. The effect is to 
form instantaneously a fresh skin of 
coagulated liquid across the aperture or 125 
apertures. ^ As the shaft rotates the 
liquid behind each skin is forced down- 
wards into the coagjulating medium where 
the surface is again formed into a bag. 
If the -size of the aperture is suitably 180 
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chosen in relation to the number of the 
apertures and the pitch of the screw- 
thread and the number of knives, the 
bag will reach proportions in which it is 

B somewhat deeiper than a hemisphere by 
the next time a knife comes round. The 
front edge of each knife has an indented 
portion as shown at 26, Figure 5, so that 
as it crosses over an aperture 22 it nips 

10 the sides of the bag together towards the 
far side of the aperture. The result is 
that when the bag is finally cut off it is 
already very nearly spherical; the sides 
where they are cut off form a closed bag, 

16 and as the cut-off globule falls tbrougli 
the body of the coagulating liquid, th( 
coagulated skin is thickened and it 
becomes substantially spherical. The 
rotation of the knife 19 produces a fresh 

M fruit every time it crosses an aperture, 
and if the cylinder 11 has been charged 
with a suitable body of solution as des- 
cribed, the whole of this solution can be 
converted into fruits by screwing the 

S5 shaft 14 around until the piston reaches 
the bottom of the container U. There- 
after the piston 13 is returned to the top 
of the container again and the container 
11 recharged, 

3U As long as the globules remain in the 
gelling bath 25 the skin continues to 
thicken, the rate depending on the 
strength of the acid. The time for which 
they are left in the bath therefore depends 

35 on the thickness of skin desired. With 
a bath consisting of a 10% solution of 
citric acid about fifteen minutes immer- 
sion is sufficient. They have no ten- 
dency to stick together in this process and 

40 a quantity several layers deep can be 
accumulated in the bath. After suffici- 
ent gelling the fruits are then removed, 
rinsed briefly with water to remove 
adherincf acid and spread out to dry. 

46 If a solution such as described is made 
at its boiling iwint, that is to say 108* 
C. and introduced into this apparatus, 
the operation of producing artificial 
fruits could normallv begin when the 
temperature of the solution has fallen to 
about 70' C, It is to be understood, 
however, that the operation can also be 
done in the cold. The liquid must bt 
viscous enough to avoid an undue tem- 

55 porary amount of "run-through"' before 
turning the handle. 

It is to be understood that the use ot 
the apiparatus as disclosed is not confined 
to the gelling mixture and gelling bath 
00 described in the example. For instance 
when gelling with an acid the proportion 
of sodium alginate and insoluble calcium 
salt in the mixture to be gelled can be 
varied within wide limits. If a gelling 
G5 bath containing a calcium salt adapted to 



gel sodium alginate is used, the mijcturt 
to be gelled will contain sodium alginate, 
but need not contain any calcium. 

A solution of any edible acid can be 
used as an acid setting bath. Approxi- 70 
mately normal acid gives good results 
but the concentration can be varied 
widely. 

It IS to be understood further that the 
use of the apparatus is not confined to the 76 
preparation of artificial fruits as des- 
cribed in the example. It can also be 
used for other preparations where a gell- 
ing mixture is gelled by contact with a 
suitable gelling bath. An example of 86 
another use is the preparation of gelled 
globules for pharmaceutical purposes. 

It is within the scope of this invention 
to operate the gelliDg apparatus by power, 
say by an electric motor drive, nnd a"* 86 
will be clear it would be possible to 
employ, instead of the container 11 and 
piston, a power driven pump to pump 
the viscous alginate liquid through aper- 
tures in a plate such as is shown in 90 
Figure 4. In this case, if the gelling 
bath is large enough the process can be 
made continuous. The gelling bath -can 
be provided with a conveyor means for 
continuous removal of the gelled bodit-.s, 96 
if desired. 

What we claim is : — 

1. A process of manufacturing gelled 
bodies from solutions of the kind des- 
cribed characterised by maintaining a 100 
body of such solution on one face of a 
wall having in it an aperture, maintain- 
ing a bath of gelling liquid on the oppo- 
site face, -so that a skin of gelled solu- 
tion forms across the aperture, forcing 105 
the solution through the aperture to 
form a bag of the gelled skin which 
bulges into the gelling liquid and nipping 

off this bag .while in the gelling^ liquid, 
when it has reached an appropriate size. 110 

2. A process as claimed in Claim 1, 
wherein the solution to be gelled consists 
of sodium alginate containing sweeten- 
ing and flavouring material. 

3. A process as claimed in Claim 2, J16 
wherein a small quantity of tetrasodium 
pyrophosphate is included along' with the 
alginate for the purpose described. 

4. A proces.s as claimed in Claim 2 or 
Claim 3, wherein the gelling medixim 120 
consists of an organic acid, for example 
citric acid. 

5. A process as claimed in Claim 4, 
wherein a small quantity of glassy 
sodium metaphosphate is included in the 125 
gelling bath for the purpose described. 

6. Apparatus for the production of 
gelled bodies from solutions of the kind 
described consisting of a container »hav- 
ing an aperture or apertures through ISO 
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Trhicli tile contents of tlie container may 
be forced, means to exert pressure on 
liquid in tlie container, a cutting-offi 
^ knife or knives operating against tlie out- 
5 side of the container oyer itlie aperture 
and a vessel to contain a bath, of coagu- 
lating liquid and maintain it in contact 
with, the knife :and exterior of the aper- 
ture. 



7. Apparatus for the production of SO 
gelled articles of the kind described sub- 
stantially as described, with reference to 
and shown iu the accompanying drawing. 

BOULT, .WADE & TENNAWT, 
111 & 112, Hattdn Garden, London, 
E.0.1, 

Chartered Patent Agents. 



PEOVISIQNAL SPECIFICATION 

Improvements in or relating to the manufacture of Artificial Fruits 
Gelled Pharmaceutical products and the like 



We, Alginate Indtjstbies Limited, of 
16 Walter House, Bedford Street, Strand, 
London, W.C.2, a British Company, do 
hereby declare this invention to he des- 
cribed in the following' statement: — 
This invention comprises improyements 
W in. or relatino" to the manufacture of arti- 
ficial fruits and the Kke. 

It is known that certain edible colloidal 
solutions can be gelled by immersintj 
them into a gellinp^ agent, and that one 
25 example of this procedure is the prepara- 
tion of artificial fruits such as cherries 
by introducinpr globules of the solntion 
into the eellinj? agent. For example, 
solutions containing sodium alginate if 
•30 introduced into a solution containiog a 
soluble calcium salt can be superficially 
gelled into bodies resembling fruit and if 
properly flavoured and coloured are satis- 
factory substitutes. This procedure is 
86 fully described in British Patent Speci- 
fications Nos. 556,718 and 586,157. Again 
if solutions containine^ sodium alginate 
and colloidal calcium phosphate prepared 
accordins: to British P-atent Applications 
40 Nos. 25411/50 and 25412/50 are intro- 
duced into a dilute acid used as a gelling 
agent similar results can be obtained. 
Hitherto however the usual method of 
operation has consisted in filling the yis- 
46 cous colloidal solution into moulds con- 
taining some of the gellinof agent and 
subsequently immersing the filled mould 
in a bath of the gelling agent after which 
the moulds object is turned out of the 
60 mould into the bath. This method gives 
satisfactory results but to produce a con- 
tinuous supply of gelled -bodies needs a 
complicated mechanism. Another appli- 
cation of the procedure is in making 
6B pharmaceutical products. 

According to the present invention a 
process of manufacturing articles of the 
kind described is characterised by bring- 
ing the solution to be gelled into contact 
60 with the gellincr medium by extruding it 
through an aperture on one side of which 
is maintained a supply of the solution to 
be gelled and on the o^her side is the gell- 



ing medium so as to form a gelled bag 
around the extruded solution and there- fi.) 
after nipping off the bap^ nnder the sur- 
face of the gelling medium when it has 
reached an appropriate size. 

Tlie nipping-off operation is conducted 
beneath the surface of the coagulating 70 
liquid which results in the immediate 
reformation of a fresh skin across the 
aperture so that the operation can be 
readily and rapidly repeated. 

The invention includes an apparatus 76 
for the production of articles of the kind 
referred to consisting of a container hav- 
ing an aperture or apertures througb 
which the contents of the container may 
be forced, means to force liquid out of 80 
the container through the aperture^ a 
cutting-off knife or knives operating 
against the outside of the container over 
the aperture and means to maintain a 
batli of coagulating liquid in contact with 85 
the exterior of the aperture, 
' " The following- is a description by way 
of example of one form of apparatus in 
accordance with the invention and of the 
process according to the invention as 90 
carried out therein : — 

A cylindrical container is provided, 
having a fiat bottom and three legs which 
are adapted to support it in a bath of 
coagulating liquid so that there is a free 96 
space beneath the bottom of "Ehe container 
which is in' contact with the coagulating 
liquid. In the container is a piston and 
through the container there passes from 
toip to bottom co-axial with the contains 100 
and piston a screw-threaded shaft. The 
piston fits on the screw-thread of the 
shaft and iaeans are provided such as a 
ridge on the interior of the container fit- 
ting a groove in the edge of the piston 105 
to prevent the piston from rotating if the 
shaft is rotated. At the top of tile con- 
tainer there is a yoke secured, whicii 
spans the container from side to side and 
affords a bearing for the upper end of the 110 
shaft. A handle is fixed to the shaft 
above the bearing. The shaft goes 
through the bottom of the container and 
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on tlie underside tliereof carries a rotary 
cuttinjBT-oS blade or blades. 

Preferably, the bottom of the container 
is^ made removable and interchangeable 
6 with other bottoms, and the rotary knife 
blade or blades are made removable from 
the shaft to facilitate the changing of the 
bottom of the container. 

The bottom of the container contains 
10 one or mor« apertures through whicL 
liquid from the interior of the container 
may be forced. The volume of the 
fruit-like bodies depends on the pitch of 
the thread, the number of apertures and 
I& the number of knives. By chosing an 
aperture of suitable area in relation to 
these three factors bodies approximating 
to snlieres are produced. 

The preparation of approximately 
£0 spherical artificial fruits is described 
below a.s an example of the use of the 
apparatus : — 

10 grams ^ sodium alginate containing 
a ^hemical equivalent amount of col- 
2a loidal calcium phosphate (as des- 
cribed in British Patent Applica- 
^ tions Nos. .25411/50 and 25412/50). 
5 grams sodium alginate, 
500 grams sugar, 
80 315 grams neutral glucose syrup 
(80% solid), ^ ^ 

are dissolved in 300 grams of water and 
the mixture boiled down to a total weight 
of 1000 grams. Suitable colour and 

85 flavour is added and the viscous liquid is 
then introduced into the container of the 
apparatus. TJie gelling bath into whicli 
the container i« placed is a 10% solution 
of citric acid. 

40 As the :shaft is rotated and fruits are 
cut off, the cutting-off blade carries a film 
of coagulating liquid across the under- 
side of the aperture and this is immedi- 
ately followed up behind the blade by a 

45 body of the coagulating liquid. The 
effect is to form instantaneously a fresli 
skin of coagulated liquid across the aper- 
ture or apertures. On the next rotation 
of the shaft the liquid behind the skin is 

60 forced downwards into the coagulating 
medium where the surface is formed into 
a bag. If the size of the aperture is 
suitably chosen in relation to the num ber 
of the apei'tures and the pitch of .the 

56 screw-thread, and the number of knives, 
the hag will reach proportions in which 
it is somewhat deeper than a hemisphere 
by the next time a knife comes round. 
The front edge of the knife is an indenteil 

60 portion, so that as it crosses over ilw. 
aperture it nips the sides of the bag 
together toward the far side of the aper- 
ture. The result is that when the bag 
is finally cut off it is already very nearly 

86 spherical; the sides where they are cut 



off form a jclosed bag and as the cut-off 
globule falls through the body of the 
coagulating liquid, the coagulated skin 
is thickened and it becomes substantially 
spherical. The rotation of the knife 70 
produces a fresh fruit every time it 
crosses an aperture, and if the cylinder 
has been charged with a suitable body of 
solution as described, the whole of this 
solution can be convei-ted into fruits by 76 
screwing the shaft around .until the 
piston reaches the bottom of the con- 
tainer. Thereafter the pistoa is returned 
to the top of the container again and the 
container recharged. 80 

As louff as the globules remain in the 
geliinn. bath the skin continues to 
thicken, the rate depending on the 
strength of the acid. The time for 
which they are left in the bath therefore g5 
defends on the thickness of skin desired. 
With a bath consisting of a 10% solution 
of citric acid about fifteen minutes 
immersion is sufficient. They have no 
tendency to stick together in this process 00 
and a quantity several layers deep can be 
accumulated m the bath. After suffici- 
ent gelling the fruits are then removed, 
rmsed briefly with water to remove adher- 
mg acid and spread out to dry. 95 

If a solution such as described is made 
at its boiling point, that is to say 108' 
C. and introduced int-o this apparatus, 
the operation of producing artifi^cial 
fruits could normally begin when the lOO 
temperature of the solution has fallen to 
about 70' C. It is to be understood, 
however, that the opeiufcion can also be 
done in tlie cold. The liquid must be 
viscous enough to avoid an undue tem- 106 
porary amount of ''run-through*' befor»» 
turning the handle. 

It is to be understood that the use of 
tJie apparatus as disclosed is not "confined 
to the gelling mixture and gelling bath UQ 
described in the example, i^'or instance 
when gelling with an acid the proportion 
of sodium alginate and insoluble calcium 
salt in the mixture to be gelled can be 
varied within wide limits. If a geliiu^** m 
bath containing a soluble calcium salt is 
used, the mixture to be gelled will con- 
tain sodium alginate, but need not con- 
tain any calcium. 

A solution of any edible acid can be {fio 
used as an acid setting bath. Approxi- 
mately normal acid gives good results 
but the concentration can be varied 
widely. 

It is to be undei-stood further that the 186 
use of the apparatus is not confined to the 
preparation of artificial fruits ae des- 
cribed in the example. It can also be 
used tor otJier preparations where a gell- 
ing mixture i^ gelled by contact with a 180 
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/ SHEET 77^/5 drawing is a reproduction of 
the Original on a reduced scale. 




